i 



(43) HiK^eaB 

2001 ^11 ^22 B (22.11.2001) 




PCX 



llilllll 




II 



(10) BRS^BHS-t 

WO 01/88144 Al 



PCT/JPOl/04158 



(51) SI81*K»fi': C12N 15/52, C12Q 1/19. C12P 7/62 
(21) 

(22) HiStiiEgQ: 
(25) 

(26) SK^gBCOWIS: 



2001 *5fll8 B (18.05.2001) 



(30) g^t^t-T — ^: 

1*1^2000-148726 2000 ^5 ^ 19 B (19.05.2000) JP 
4#|g 2000-396955 

2000 ^ 1 2 ^ 27 B (27. 1 2.2000) JP 
*#IB2001-16929 2001 ^1 ^25 0 (25.01.2001) JP 

(71) ^±iffiA^3l^s^»<±r(D^l^il^^•:>l^r;:®^^b^ 

Xai»SC#tt (KANEKA CORPORATION) [JP/JP]; =r 
530-8288 ^OLmXfSiftiit^fpkLA^T S 2»4# Osaka 
(JP). 

(72) nm%;n^xf 

(75) (mmiz-Di^xo)^): mm m 



(YOKOMIZO, Satoru) [JP/JP]; T655-0872 *Jtfi» 
F ffTS*BSaBir6T S 31-17 = »a Hyogo (JP). ti 
16 fi (FUKUCHI, Takeshi) [JP/JP]; t 673-0866 ^ 
*iaW5mSB»Br3-123 -b 1/VSBIS304 Hyogo (JP). 
/J^iSeaAJS (OSAKADA, Fumio) [JP/JP]; T 700^3 
f53lU!iraajTli;*:$*mffln7-7 Okayama (JP). 
^ (MATSUMOTO, Kciji) [JP/JP]; =r 663-8023 ^ff g 
rti:^*|Bni-33 Hyogo (JP). BJ^t^IEjI (TAKAGI, 
Masamichi) [JP/JP]; x 183-0051 liSffllff * rfTSjlSriT 
B31-10Tokyo (JP). :*:BaB^® (OHTA, Akinori) [JP/JP]; 
T 33 1-0063 * l^fc^rfi if 57-2 Saitama (JP). 

(74) ftSX: SSli^. ^(YASUTOMI, Yasuo et al.); T 

532-0011 xwimxmm^&im^*&5Ta4mo^* 

*t:JU Osaka (JP). 
(81) JiSH (Ml^): CA, CN, ID, JP, KR, SG, US. 

(84) mmm ri£«;: 3 - □ *v /mfi^ (at, be, ch, cy, de, 

DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR). 



(54) Title: TRANSFORMANT AND PROCESS FOR PRODUCING POLYESTER BY USING THE SAME 
(54)»W<Z)«»: Jf&HeSI{**5.fct;-5-tL$ffil^fc7K'JXXi^JKDaJSSafe 

(57) Abstract: A gene encoding copolymerized polyester synthase; a microorganism synthesizing polyester via fermentation with 
the use of the above gene; and a process for producing polyester by using the above microorganism. More particularly speaking, 
a gene acting in a host wherein a plastic-like polymer which is degradable by microorganisms in natural environment (soil, river, 
ocean) can be enzymatically synthesized; a transformant having an improved ability to synthesize a plastic-like polymer by fermen- 
tation which is obtained by transforming the above gene; and a process for producing copolymerized polyester by using the above 
transformant 

(57) Sft: 



^ s-a^ >i< y ^ >^ X (7) (c §1 s 6 



wo 01/88144 Al llliifiliilillllliiiiNniliiiill 



I • 



wo 01/88144 PCT/JPOl/04158 



mM9 

m 

mfi^-Cic^#< o^^#^^c:*3V^x. 3^^>/i'=^-fff»K<h LTz-Ky 3:;^7'/u 

, P (3HB) iB&f) T-fel^s 1 9 2 5 ¥t-'''^v'7 ><i • ^ U !>A (B a c •• 
illus megaterium) t?MJ-^Ii^tbfeo P (3 HB) 11^^"! 

20 i^'y-y7°7;^5^y^i: L-CiiS^;Jx-CtfCo LjS^L. P (3HB) (i^^Htt^i^ 

-tt^tfX-, #iaS5 7- 1 5 0 3 9 3-^^^*5j;WgiBS5 9-220192 
■^<:ir^?iif{C3-t Ka^v'S^^ (3HB) t 3 - t Kn ^Srv'^^^ ( 3 HV) 
25 <!: Ji^ b ^'j: ^ ^a-a-fls (ii^TP (3HB-co-3HV) t^t) (^Siit^^lfe^i^'r?! 
^$tu-CVN5„ i(DP (3HB-CO-3HV) ftP (3HB) tCJt'<Si:S|j^ 

;i5P (3HB-CO-3HV) (i3HV^/l'5^^%liin$ii:Ttix 



I' 
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m 

ig^. 3HB 3 -t Kn^i/^^f-:/^ iSXT. 3HHi:Pl&f) t(D2^^. 
^m-^^^V (3HB-CO-3HH) tmi") iBitJ^-toi^it 

5 :^mi^O\/^XmWtJ:^fltio 1ttx.t£. M¥5 - 9 3 0 4 9-^^^*Jj;TO 

gl¥^7 - 2 6 5 0 6 5^^^^^:■t3^^*i^la^$^XV^S. ::^b<^^#<^P (3 

HB-C0-3HH) (Dm^:^mn. ±m^^^m^fifz7^n^i-:^ ■ ^^i^ 

^, (A e r omonas cavia.e) ^ M^^X >'^^©flafi&^"^^ U 

-:^>-l'/l'^(DMjil^bli^^tS-t5t)©XfcofCo P (3HB-CO- 

10 3 HH) ©^4SC^^:||•^5W5^t>>'J;$HTV^5 (Y. D o i . S. K i t a m 

* 

u r a , H. Abe, Ma cromolecules 28, 4822 — 4 

8 2 3 (1 9 9 5) ) o :L(on^xi-immm^i 2m)ik±(Dmmm^m-<D^m 

jut LTT3lD^:^;^ . ^^r-t lfai^jt^U> 3 HH;65 1 i ~ i Qmo 1 %(^P ( 
3HB-CO-3HH) fCV^5„ :L(DP (3HB-co-3HH) 

15 it3HH^J\^^m(Di^M\CLtct^oXs P (3HB) (D^< Xm^^^m^l'^^^f^ 
K^Wl\iV:^7f^-t^'?i^ti:^. P (3 HB- c o - 3HV)' ^±Isl§^|fe14^ 

20 P (3HB- CO - 3HH) T^P ^-^-^ • dr-^ foi j; !9 P HA ( 

. 7j<y t Kad?^i/'T>'U;(jy^) n-=^-i/$ tifc (T. Fuk 

ui, Y. Doi, J. Bacteriol, vol. .179. No. 15, 4 
821-4830 (1997) ^ WMW-l 0-108682) . *Jte^l^7/^ 
h =-T • Yny-r (Ralstonia eutropha) (IBT-'V';*; 
25 !) "i^-^^ ' hP^r;^ (A leal i genes eutrophus) ) 

• ■ 

\LMK\^tz.mn.^^m^m\^xv (3hb— co— shh) ^^u^'^^tzi^^ 

8 0 %t^M^^i\.fz. (T.Fukui^ App 1. Microbiol. Bi 



i 
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3 

otecnol. 49, 333 (1998) ), l^fc^ ;'^M^<^ W-^*S1^& 
^^tLfcP (3HB — CO— 3HH) OM3i::&fe't>^:^$t^/-CV^S (WO 0 

0/4 3 5-2 5) o *i!iiit?fei:: J; 54tE^4{tlB1^$nxv^;^jiV^o 

;^zKy-7— P (3HB-CO-3HH) f± 3 HH^/U^^^^X.S ;i i: T\ fil 
' %x.btb5^»^^M<!: Lfc^^^t^TKy^^x/wOitM^^i^Le a f b(c 

J:oT=fTt?iXfc (Microbiology, vol. 142, ppll6 
9- 1 1 8 0 (1 9 9 6) ) . ^©60— aT♦$)61^S';^7P•vxl'-|r;^ .. -fe/l^fv'a: 
(Saccharomyces cerev.isiae) {Ly/Uy^ \^ =.Y - n.^ 

-^^Sr^^Hit LTjt«-rsr tfsiioTP (3HB) (OW^ (j^y-^— g-ftO 
. 5%) iSr?ft^>LTV>So bji^b. W5^^T•:iB^tb5xKy•^-^l^<TJIfeV^tt 
SC^Wi-^P (SHE) X-fcofc, 

20 ngle Cell Protein<i: LT^g ^i^^ y /U-^JW^y 7 ■< 

tiX^tZo ^fc. /Ky -v-cDMMKTfo^. a c e t y 1 - CoA$:^^J:<& 

jS1-5^#xbix5::<t:;ii=^biliV^2Ky -^-^ati^d^ffl^^nSo $e>t-N iB^t 

25 j;!9ffi¥li-rsr t ^jFiTtgX-foS. •^ijxyti^tt-lr^-r^ P (3HB- 

C0-3HH) <^:@l^^ffiV^-C^S1-'5^^fe^S:^i^)^>tbTV^fc, 

> 
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t^^m^tzi^^^^ir ^ P (3HB-CO-3HH) ^©tK y 3i;=;T/W$rl^iti" 

2) ;^ jfe ^ «-r 1j <^ T* s . 

i^7J^:^3ym -a* LXt£^^]) =^::^T Ji^cD^^ \cm^t^ B^i&B^ T- o 
R 

HO— CH-C— C~OH (1) 
H2 0 

at'(5lit-^CTGOiJ>Ji(:< 1 1> lo;JS, TTA. TTG> CT 
T, CTC> Xi-tCTA\LM^^^X\^^^^t^WWit-t?>^]}^:^T^l^<D-B-^ 
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5 mats mMm2 (a) jCjSV>T^^t?-t U-C^^tfc^'^^^ Kp sut , 

msn, mMm2 (a) ^IioV^X«^Ufc•7'7;^^ FpSUT-pha JiSr;^^ 
m^n^ «^!|2 (a) ^c4oV^T«^tfc:^7;^5; FpSUT-PHAl 

« 

UlSfi, IIWJ2 (a) }I4oV^X^^Lfcy7;^5 Kp SUT-PHA2^:^ 

15 EI 6 fi. '^Ji^wj 2 ( b ) ^c^3v^x^^Lfc7'7;^$ KpUAL 1 Sr*-r^^^-C' 

fo So 

i 

08{i^ ^Jfe0ij2 (b) ^::jSV^-C«^Lfc7°7;^ 5 KpUAL-ORF 3 >^^-r 

20 ^st;l2|-C'fc-5o 

Ill9{i> ^MM2 (b). l:ij3V^T«^bfe7"7;^ $ KpUTA-ORF-2 3*^ 

t 

25 ^1 mmm2 (b) y^^^s: K©«^;&fe^^b^c7°7^^ m^sx-fc 

So 

* 

[11 3 ^M3(C4oV^XMjt$tLfcjK!Ja^;^r/H7)NMR:5^^ff<D5^^-: h 



wo 01/88144 PCT/JPOl/04158 



1 5f±s ^^fe^RI4^Ci3V^r|li5t^^^fc^Ky ^;^'r/WONMR^|ff^^'- hX'fc 



5 5 



eg llffi-r 5 f:: * £^ ft ^ «^ 
(1) 

10 ^) ^^:^i^$;j^t■V^-5Tv':^' p 3 >f •!> AJR (Aciculoconidiu 
mM) ^ TVy^o v';tif'l'-^M (Am brosiozymaffi), TyW^nT;^ 
(Arthroascus^) , T/^:^?^;^"-!^ ^ (A r x i o z y m 
aJl) , Tiy=^)i^Tm (A s h b y a Jg) , y<zf^J zt^lfT M (B a b. j e v i a 
m) , ^yi^>:^^ h^rm (Bens i n g t o n i aM) . ^ h])^T:^:^:^ 

15 M (BotryoascusM) ./l^hU :t1f^ ^Jp (Botryozyma^ 
) , :fl^iy^y'^^.±:^^ (B r e t t a n o.my cesM) , tfzLUy^ (B 
u 1 1 e r a ^) , fa. IxPT^ir;^^ (BulleromycesJR), =^ir 

(Candid a Jg) ^ i^-r P (C i t e r omy c e s 
m) , iJ' ^ (C 1 a V i s p o r a Ji) , ^ ]} zf h ^ y P^m (C 

20 ryptococcusJi), v'-:^ h p/^^v^x-f !>AJi (C y s t o f i 1 
o b a s i d i u mj^) , y^y< ]} ( Debaryomyce 

) , y^yMi (D e k k a r aM) , T ^ ^^^""y^Wk (D i p o d a s 
cops i sjg) , ( DipodascusM) , ^^^3^7 

M(EeniellaM),^>' K"^-f =i:/ir7M (Endomycop s e 1 

25 1 a . ^U--^;^;^?;^^ (EremascusM) , -^^ V"=E--fe Ajg (E r 
emo t h e c i umJS) , rc y j;^ p -/■^v'x-f (Erythroba s i 

d i umM) , 7aiP v^ir;^^ (Fe.l 1 omycesM) , ^ P^'^^iXx-f 
tPJ^W, (F i lob a s i d i um^) , y ■i^ V"^^ "^^Wt (Galacto 
my c e sM) . ^ AJi (G e o t r i c h umJi) , ^^y—^l 
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(Gui 1 1 iermondel lafi) , y'^y±=-Ty^^f^ (Hans 
eni. asporaM) , ^^>-^^y^ (HansenulaM) , 17 a:. 

Tjp (HasegawaeaM) , ^^^"^ ^'^^^T M (Holtermann 
i aM) , *:>'W'^7;^;&:^M (H o r m o a s c u s Ji) , /N>f 7 t°^r ^ ( 
5 Hyphopichia^) , 'K'^y h-^y^T M (Issatchenkia 

I 

Jg) , i5^P^<ir7^(KloeckeraJi), ^ V2a:.^y M (K 1 o e 

ckeraspora^) , ^ /U^ (Kluyv.eromyce 
sM) , ^yy^^rm (Ko n d o aM) , ^y-TiXTJi (Ku r a i s"h i aM 
) , ^Jl^)y^y "fe-^S (KurtzmanomycesM) , :^y^yi\V 

10 x-f (Leucosporidiu mjg) , U >J<'v-< -fey^JH (L i p o m 

y c e s , p-r (Lodderomycesjg,) , -^y^i^T 

■ S (Ma 1 a s s e z i a M) , h v^^^^i !>-f TM (Metschniko 
w i a®) , A-^^^fTM .(Mr a k i aM) , "^^^ y1^*-<■vM (My x o z y 
m a M) , Ky^n (N a d s o n i a M) , !7aiT^ (N a k a z 

15 awaeaM) , h ^^y^ ( NematosporaM) , :t:ff^^T 

M(OgataeaS), — AJp (O o s p o r i d i umM). 
, y<'f-yu:^m (P.a c h y s o 1 e nM) , 7 Tf-=^^^y^ (P h a c h y 
t i chosporaJi), 7t:7^TS (Ph a f f i aJS) , fc'^TJS (P 
i c h i a P K-^/K y (Rhodosporidiu mM) » 

20 P K f/^^M (RhodotorulaM) , -fyjbu^^ (Sacch 
aromyces M) , i^ ix;5{7 P ^^'^X^M (Saccharomycod 
e s M) , "y* ;<7 P n yV-^M (Saccharomycops isM) 
, 1^^ h^vM (S a i t o e 1 1 a JS) , (Sakaguchi 
a^) , f'^'^y ;^7}f 7^ (Saturnospor a ^) , h:^*? 

25 y ;^*>'M (SchizoblastosporionM) , ^>;!7 P -^-Y ir 

(Schizosaccharomyces Jp) , i/^ 17 — "^^^ ( 

Schwann iomycesM) » ^/3>lJxV^'i^^'^M (Sporidio 
b o 1 u sM) , :^i^vii!^n^4^^Wk (SporobolomycesM) , 
:;2,7}<p/^:3^X 5: (SporopachydermiaM) , :?^'fyrJT^ 
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;t7;^M (StephanoascusM) , ^v^U Y^^^^Wk (S t e r 
i gma tomycesJl) , ^^xD ^ b-:^/^^ x-f "0 (S t e r i g m 
atosporidi umM) , W}£:^^y U -fM^ (Symbiotaphr 
i n a Jl) , l^^yi^'f -{ir^^-^^^Wk (SympodiomycesM) . v'^' 

5 A =3 zfi/:^^ (Sympod i omycops i sp,) , h/l^y 

(Torula sporaM) , h ]) ^y^^D (Tr i chospo 

r i e 1 1 aJS) , h ]) =ix^/J<c>^JS (TrichosporonJi), V }) ^ 
y ■yiy^m (TrigonopsisM), iV^ir^TM (T s u c h i y a e 
a^) , ^f=^^-^^-^:^M (Ud e n i omy c e s , !7 ;U h -=? >l' ir :^ 

iO (WaltomycesJi), C -{ ^ (W i eke r h a m i a JS) 

. ^ ^ :^—^^^^yM (W i c.k e r h am i el 1 a ^) , U ;^7°V;^ 

(W i 1 1 i o p s i s . -t-^j/f-V-^M ( YamadazymaM) , 
■^a ^^T^ (Ya r r o w i aJR) , if'f =^'7;^:*':^^ (Zygoascus 
M) , "f-^ S';if7n"V-firP^^ (ZygosaccharomycesM) i 

15 if ^ =f i> ^ y ;^7"i/;^M (ZygowilliopsisJi) Jlfiif-f =i'if -C 
JS (Z y.g o z ym&mtli^(Omn^^m-t^^tti^X^^^. 

jUY—f (Cand i da ma 1 osa) ^ \U^^T • V--^]) ^ .{Y 

* 

rrowia lipolytica) i)^iti-t. ^iC^'^y'f^ ^ ' "^/^ 

25 I, < , -fias: (2) X'^^tbS 3-t KP^-«>/ggi^iTfB^ ( 

3) r';^^ti'5 3-fc Kp^i/^=af-|f :/^i;^*a^UXJ5e5*S-^?K]; 
yvP (3HB-CO-3HH) O-g-fifeicM^-t-^^^itfe^Tfe ^ C i: /&S i ^) ijj 
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CH3 
I 

HO-CH-C-C-OH ( 2 ) 

Hj 0 



r 

HO-CH-C-C-OH (3) 
H2 O 



5 0-10868 2-§-<i^^tc:|2^^tiTVN5JKy ^>^x>'^^^^^^s^e^^ffiV^5 

m 

tlt^iii. &mi\:.B^(0^mW-(D:^y ^ J\^C o A^=i: y> -^-xh^ (R) - 3- 
10 t K'p^i/Ti^/UC o AlC^m-f 5 (R) #:#M6<J3^y-r/VC o At ^ 

itfe^- (T. Fukui, et al F EMS Microbiology L 
etters, vol.170, 69-75 (1999) T-fe5^>'^C 
o A^~:t'fbLT^y ^-X'fcS 3-t Kn^^f^i^y^^-y/UC o Alr-S^^f^ /3<5r 

15 Peoples OP, et al J. Biol. Chem. 264 (26) 
15298-15303 (1989) ) .Lf^i^^tf ^sttS. 

■ ■ 

y • ^/-y KyirT (C a n d i d a cylindracea) (Y. 
Kawaguchi et al, Nature 341 164-166 (1. 
20 9 8 9)) -^^^-^Vx-f iJ'' • -^/^ h^-f (H. Sugiyama et al, 
Yeast 11 43-52 (1995)) XitMB^'^CT GHK a^v'V 

■ 

C5::i/i='b> ^i^^^OT^ / S^SB^iJ © a -3 fw^m^J^ ^ ^ ^ r i: S 

25 „ -^r^iisg^, ^IS^3fe(^^tg/65+:i^ll#-et7^iV\ 
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■f Sfifci^itfeBt-^ (TTA, TTG, CTX, CTC, CTA ) iJiajc^tfcjt 

^11 V ^ii^lit■§•/6> b fife -5 itfe^^O ^ J V ^ ;i t ^ tbT V ^ S 

-C/UC o A t KVi?—- if^^^-OGC-^4H-?:^-etL6 7 . 16%, 6 5. 7 7 

H'/jNj^/jNi/yiry^'iS^-^— 1fX"{i3 9. 5 5%*fcALK2-ATi±3 5. 6 
7%Vh^o bfcjiSoT, f!lx.fi^y ^^x/^^fig{cg34-i-'5i&e^^=¥^ Vx 

OCTG3 KV^TTA, TTG, CTT, CT CIS fcflC T At-3S:^ tfcitft 

±iaPHA-a'fifes#^tj:j;-oT-a'fife$;h.5^y ^:5^7"/wi> ±12— ^js: ( 

1) X:^$^5 3 -t K^:3^^v'T/^;5;y^^S:*a-a■tT?i^St>OXfcl9^ TIB— 
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(4) KTT^-^fi^o J:<9^^^LV^B^t^^^:i3V^T^*. (2) T♦*$t^6 



:'a-t-C^£S*a'g-4?ya:;;!>7'/l'P (3HB-CO-3HH) X*h^ . TIB 
^ (5) ICTj^^tuS, 



H- 



R 

0-CH- 



C— C- 
H2 O 



m 



OH (4) 



H 



CH, 
^ I 

0-CH-C— C- 
H2 O 



J m 



C3H7 

r 

O-CH-C^C- 
H2 O 



OH 



( 3 ) itfe^|im;& ±yV(D^ 



(5) 



^^i-'5ia^ijx'fcntt*ir©j; 9;S;iB^jT-ii^iJffi-e#5o ^'P^-iJ'-tcuflifigfitj 

(a) ^ii: LT^P T • y /K U T ^^ffit-^^^s (b) 

2D 
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y 7Kyx^;^7T'^^1-5SB?yl?fe^^^^. i u < fiM<^*&£;a^^5c^. wwbl 

i'nT^'TT • y /Ky •r^;;^7■^cjoV^T{±, S illiJilRT.Hg/^ p SAT4^p SUT 

5^ffiv^5::<^:i5x•t5 (1 9 9 7^^ 1t±^5: r^^Y 

arrowia lipolyticaCDn —Tji\^-^ "y^^-W^ h ^ n —A 

•f:^ • ^■tt:':2i (Aeromonas caviae) ^%(O^M.^^'Qh^^ 
i: d^jSf ^ b < > mx.\'ts A. c a V i a e P H A-a-fife^Sitfe^ (£iT 

p h a Cb^-t) (ia^?lJ#-^l) . Sfcfix p h a C *J i tj« 0 i&'fbigK © tf" Fr^ 
#:©3iy-i'/^c o A^^y •x'— (R) - 3 - t Kp^v'Zv'/I'C o Atw 
W^-f^ (R) #:^m^^y-fy^C o At K7^— ^it^^. (iiiTphaJi: 
(T. Fukui.et al FEMS Microbiology 
Letters, vol. 170, 69-75 (1999) ) 2 

::tbfe©«jtaei^©^tl^*;il,5; ±?jSlCirn • y7KyT'f;i;Al k 

3jt^-i^'^:7°n^-i5?-ALK3 p (ia^lJ#-^5) (G e n B a n k ABO 
1 0 3 9 0 ) ^ig^-t 5 i i: ;6ST?t 5, 

tts PCR?fe^s^lJ^X'#5o PCRJcffiV^fcy7-Y-^-E^J^Sa?iJ#-§-8>ii*fe 
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tmm-^i o^m^^Xs ^itit'tis' i^m^xha. i, s' i^m^N 

5 d e lOALKSXi: 5' Tl^WSa c I I, 3 ' *jig2)^N d e I © A L K 3 . 
S ^^m-t ^:iti!)^X%^o p h a C {i:BB^J#-^ 1 Sr^SlC UTE^-t 1 1 ■ 
tmn^^l 2 t^M^-'X. 5 ' *^S>5^N d e I , 3 ' P s t I irfe 5 

0 0 b p C5^>H-^f^ili1-S;i<i:;i5X-#5o r.tutat>(Z)P s t I— B am . 
H 1*^1 7 0 0 b p Sr^-a-LTs 5 ' ^ji^JJSN d e 1 , 3 ' *iig;dSB a mH I 
10 Xh^^±A(Op h a C^ipmi-^^Ltli^Xt^o P h a J 2 

Mid Lxia^m-§- 1 3 tm^m^ 1 4 i: s^ffiv^T^ 5 • ^mt^N d e i , 3 ' 

^iS^^Kp n I T'feS p h a J ^f'^^-fS }i^T'# -^iS' ^-(CftT'^ 
5;KpSUT5 (mi, la^US-i- 19) i:pSUT5©NdeI1^-fh SrSfl^J 
#•^2 0<?3 y — DNASrfflV^■Cs Xb a I f-^ M^lEli: Ufc^^ p S 

15 . UT 6 i:^^^i-;5:: .bii^T't 5, p SUT 6 0-^/U^i^ P-^;/i/i^-r 

Sac IK Kpnli^^hfCALKSSiphaJ :7"7;^5 K 

pSUT-phaJ m3) ^mmir6^ tt^X^ 6. m^P SVT 5 (D-^JU 
f-^ p<-^:/i^-!^-Y h<^)Xb a I , B amH If--f hlCALK3Xi:phaC 
i^^-a-L, T'yv?. Kp SUT-PHA 1^ (m4) ^#|^f <5^ t;6^T'#.<5o 

20 $ bl^vT"^.;^ 5: Hp SUT-p h.a J^i^bS a c I I tXh a I <^^<^V^T, 
ALK3Si:phaJ i:T»itl-fcS i?- 5: •t^-jJ^- i: !9 W 

^5 KpSUT-PHAlOSac I K Xba I1^-fh {C^-g^ UfcT'^ ^5 " 

KpSUT-PHA2 (HIS) <D-mm(DmMx.^yy:^^¥^m^i-^:^t 
i)>X^i>o 
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10 ^^V^Sr <!::;65-et-5 (M. Ohkuma, et al J. Biol. Che 
m. , vol. 273, 3948-3953 (1998) )o 

ORF 2&D«/3^'ft;SKO*rHl^*:OJ^y-r/V'C o Alr^y-^-T-fe-S (R) - 3' 
-t KDdf-i>'7'i//i'C o A}c:^mi-'5 (R) ^$^i}#^6^^y-f/^C o At K^^- 
20 £iTORF S-tB&i-, ia?lj#^4) ;i5i!?ji}^^V^P?tl-5, (T. Fukui', 
et al FEMS Microbiology Letters, vol. 1 
7 0, 6 9- 7 5 (1 9 9 9) ) 

lit{K^07°P'=E— i$^>-ALK 1 p (iB?lJ#-§-6) V 3' T^i^^^^^^y — 
25 ALKlt m9m^7) (GehBank D00481) (M. Takag 
i. et alAgric. Biol. Che m. , vol.5, 2217 

-2 2 2 6 (1 9 8 9) ) ^jg^-rS - i;6S-r-#5o . " 
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(■±@Ha?ij#-^ 1 5 t^bmn^^ i s ^CTr^ir, PGR (D^mt ( & ) x^±.^^^ \^it0ki'¥ 

V^T. 5 ' Sail, 3 ' ^IcSSii^N d e I OA L K 1 p ^^flpMir^ :itt^ 

18<S:^V^X^ 5 ' *Jgd^H i n d I I I > 3 ' ^l^iJi^i^E c o RV(^)ALK 1 t • 

A d e 1 (iB^J#-^ 21, GenBank D00855) (S, Ka 

wai, et al, Agric. Biol. Che m. , vol. 55, 

10 59-65 (1991)) S^^V^T^ ;i7— Stfe^'SrU r a 3i)^bAd e 1 
mW.i.fz^^ ^ — pTJTAl (1212) ^^^-rsr i:;6ST-tSo pUGNT (W 
094/0 36 1 3lCfBft) ©P v u I K N d e I i^-r hl^lALKl p ^^-a* 
U ^fcp UCNTOH indlll, SspI1^^ hlCALKl t ^^/^-g- 
pUAL 1 (Ha) ^m^i- ^ ^ t t^X' ^ ^ o 2fci-pUAL 1(DN d e I . P s 

15 t I f-'l' htCORF 2S:^-a'L. ^7:^5 KpUAL-ORF 2 (^7)trfllii 
i-5::i:;55-e#5o tfc, p UAL l ^tt^l-Si^^iiw^^i-^ p UCNT-A 
LK 1 t del, Hindi I htiORF 3 ^^-^ L> ^ b(CALK 

1 P ^i^-a-f PUAL-ORF3 (gl8) Sr^fgl"^ ^ i: ds-c?# 5, 

Ot'id, >^7;^^ KpUAL-ORF 2;4ibEc oT 2 2 I ^^V^T, ORF 

t, pUTA 1 (DP s t I f--!' Mc^i^-a-L, pUTA-ORP2^«|g-r5ii: 

$ fetJ:, pUAL-ORF 3;i)»bS a 1 I ^ffflV^rORF 3 i t tlCigltJ^fc 

TJiSlC*5 5iJ'-^^-iJ'-^-|tti^!9 Wt, pUTA-OR 
25 F 2(^S a 1 I f-^ h tC^-a* tyc:7°7 $ KpUTA-ORF 2 3 (p9) 



) 
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■ 

(4) mwmmPfoi^m 

9 

tcHbiais ^^o^^fetcj; iJtTP ii::65X*^5„ M^i-ts (Led 

5 erberg. E. M. et al., J. Bacteriol. 119.' 

1072 (1974) ) ^^V-i? b PJi^°^^ — v-a (Current Pro 
tocols in Morecular Biology^ 1 1 . 8 . 4 

■ 

1 9 9 4^F) ^Sr^V^-Sw i:;d5T't 5, t.fz.s Fast Trac k™-Y 
east. Transformation Kitg^^G®^*^ Techno! 

m^\t. ^^i: UT. \ur^^r ' y Jj<y7"^;i7CXAU It^ (T. lid 
a, et al Yeast, 14, 1387-1397 (19 9 8)) 

h^?^Kfei^b> p suT-PHAi^wt5-tot;7^r 

15 • y 2K])x-f ;(7PHAl|5|5i. p SUT-PHA2^^f Si'P !J7.YT • y 

y r * PHA 2:^^f^il-rs ;i t 5o 

^fc#^i:L'T. ^^:y'f^,'^'-7jv}'—^ciiAl^ (S. Kawa i, 
et al, Agric. Biol. Chem. , vol. 55, 59 — 65 
(19 9 1)-) ^ffiV^:5it tjX't^o ;^e^S^^-±IBO?^«ifem^fe^>^V^T^Ky 
20 a'^lc||#i-6atfi^^3^;*irs/ h^ff^KfelfeL. p U T A-OR F 2 3 ^Ir 

c 

(5) ^)}^:^7-/V(DWt • 

25 TKy 

2|5:||BJ©?^Ktemi*^i##t-s::i:le:J;S^y^;^r/^o|lijtfis 2feoJ;p I- 
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■I 

10 ttc:tbf>IISJK^©^;^x/W'^:^jfci:l&JiSS^^^W^ff fe^T^So 

■kfc, mmm.t Lx^-^(D^mm^'ni-^mmm'^n-y<y'7^y^^^\^Tc 

20 ]) y^Ty^^'^J>.m(DTy^^'>A^(D^^ ^yhy. ^=£.^-:^^ ^-©oidr;^ 

12, \f^^y, =i=i^ymT^ h\ ^<y}>r-ym. ifiJ' ^ ^^c^d^^tf ^tis. 
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a 

10 ^fcs ±ijiLfc:7°7^ 5; Kp SUT-PHA 1 , p SUT-PHA2^^i-6 
-tPl^^T • y xKi) x^*ai^^^X.tS|?x KpUTA-ORF2 3 

-^S: (2) X-jj^^HS 3 -t KP^v-iSg^tiia-^^ (3) X^^tvSS- 
t Ko=Sri^^^-!^:/^i:^*S-^LT?'£5*fi-g-^y^;^x>'l'P (3HB-co 
15 -3HH) ^ii3a-rS:ii:d^Xt 5, 

( a ) ^t^ i: LT-f p !i7 ^ T • y y 7^ ^ Lfc^-a- 

^©PHA^fife^^it^s^ (p h a c ; iB^im-^i) ^m\M.^<D^n'^(r> 

:t/>i'^WC o AiSr^y-7--efe5 (R) - 3 -t Kp=^v'Tv'/UC o AtC^^i" 
25 h (R) '1';l'C o At K7i?— Ifa^i^ (pha J ;iajlj#^2) 

(T. Fukui, et al FEMS Microbiology Lett 
ers, vol. 170, 69-75 (1999) ) Ufco 

(b) ^^v^A^ • ^)yyY-'f^m^}i\^x'&m\^fd^'^ 



« 



4 
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(R) -3 -t KP^v^Tt/>'UC oAlCgE^-r-S (R) ft:4#^6<J^y ^^^C o A 
t K7^— ^ (T. Fukui,, et al FEMS M i c r o b i o 1 o 
gy Letters, vol. 170, 69-75 (1999) ) <D7 5 

10 tc„ 3 K>'C^'fe^^Sll(iK 1 a u s Wo 1 f ^(Z)N onconvention 
al Yeast in Biotechnology (Springer WHS 
) ^#%{CL^C, hy7°h77Vfi, ^^^';h.^AT 

^.Tfco n-Tv^^-efi. T^P^:^;^ • ^-^'^^^DNA@E?!j^:::fc^t'5CTC^T 
15 TA. CTG<l:TTGJC^tb-etb^^t> T T A <i: T T Gfi^(D^SfflV^fc„ 
yp^i/VT«> T3;p^:^^ ■ d|r^lfaiDNAa2^Jtc:43»t-5 ATC^ATT> 
ATARAX C}C^tl^*tb^ifeL> ATT{i-eo**>^V^fCo ^"^yyTii. T^' 

« 

P^-^;^ • ^-^ t"aiDNAia?iil^jB(t5GTGiSrGTT^ GTA^GTTtC^tU 

20 t'j:DNAida?IJlC*3(tSAGC^TCT, TCA^irTCT^ TCG^SrTCTt^: 

T C C t T CT«^©^^^VNfCc T'p JJ ^^T*fi, ^JE^-fS =" 

ia^iC*3t:)-5ACCS:ACT^ AGG^ACCs A C A iS: A C C iC-ttb^^^gS^^ 

25 ?IJtC*Jlt5GCC^GCT. GCG^GCC, G C A & G C T tll^n-ftblSife U 
, GCT^±-e^O**||V^fco-^l2^>'^■C•^i^ T^P^:^;^ • ^^t*J^DNA@fl^J 
tc:}3lj-'59^P t/^^=z K^'fc^t tX. TATs T A C ^IrESSiltcfiJ !? ^T^to ^i^^^ 
KViis TAA^ffiV^fCo t;^5^t?>t?H^ TJ^ P • =5r-ir fc'^DNASa?!! 
J;:*3|-tSt ;^5^v»Vr3 Ki^tJlMUT^ CAT, C AC^^fCfljD^-Cfco 
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3 Ki^Sr^TAAA(::«tfc„ T:^y-^^^yMxns M}t-ir^=i h^y^-t^X 

3 K:/^^-CAGAic^ifeLfco i^yxit^ M!&i-^=^y*yt:±x 

^©J;5t-LTPHA^fife^^jie^^ (ORF2 ;mm^^) t (R) 
^6<3^y^/UG o At K7i5'-ifitfe^ (ORF3 ; Mn^^4) Sr^H" L> 
^^e><^Sa?^I^7^^cOR F 2 i: OR F 3 ^Sr^^-a-^bfco 



15 (mMm2) m.^K.y7y^^ h'^xuuWix.w<D' 

( a ) i: UT-t p ^ z ■ y y X ^ * iSr^>i ufcm-a- 

±»6(c-tc T . y TK.y x^;*©A 1 k Sit-fe^oyo^— iJ'—AL K 3 p 

(iB^J#-t5) (GenBank A B 010390) ^M's^i'^^ i:\^Vtc„ 

fi, pcR&^MLfcc pcR(cffiv^fc7'7'('■7-ia^i^ia^J#■§•8^^bea 

1 4 PCR(D^f4^{19 4°G 1 5 5 2^, 7 2°C 3 

fflV^Tx -tH-etlS ' *4Sg/5^Xb a I , 3 ' 5l^i^/iSNd e I©ALK3Xt5 
' S a c I I , 3 ' m^i^t^N d e I CQAL K 3 S Sr-f^^ Lfc. 

p h a CJiiaa?iJ#-^i ^^atcbXia3?iJ#-§-i i i:ia^J«#i 2^:i|^fflv^x> 

5' *Jg>6SNd e I , 3' M;05p s t I Xh^mi 0 0b pCDmn^i'fmi^ 
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fc. :l^^^^a'5©P s t I— B amH lifJtJ^l 7 0 0 b p^^-a-UT^ S' 
^m^lid e I , 3 * M^-A^B amH I X-&S^±S<^P h a C^i-^iiUfco 

* 

P h a J }iSH?!l#-^2 ^^MtC LTiB^J#-§-l 3 iiaa?i|#-i-l 4 i:$^^V^T^ 
5' *iig;45Nd e I, 3' 7|cii^;0SKp n I "trfeSp h a J^f^^Ufc. 

5" ^;;'^-tcf±7"7;^5: Kp SUT 5 (m l s ga^J#-§- 1 9 ) tpSUTS©' 
Nd e I f'-r h ^@a?IJ#-^2 0C5 j; — DNA^^t^^-C^ Xh a It^ h{C 
^MLfc^i^j? — p SUT6 t^^^Lfco p SUT6<59^/U5^^ P^^V^ 
if-l'h®SacII,KpnIf--f hJ^lALKS S p h a J j t^^'^L. 

Kp SUT-p h a J (|2i3) ^#I^Lfc. 2fe(3:p S UT 5 (^-^/^^^ 

10 P— =>'^f--r hCOX b a I , B amH I f-'l' l>{CALK3 X t p h a C t 

Sr^-a-L. yy;^? Kp SUT-PHAl (|g|4) ^^^fS i: ;5Sx*t 5o 

$ 5: KpSUT-phaJ;6^bSacI Ii:Xba I i^ffiV^T^ 

ALK3 S t p h a J i: TsSstcfc 5 5 ^--t^-t <lr-i^(w^ 13 W U^ I^D 

NA^-/^;^ $ Kp SUT-P HA KDSacII^Xbalf-'T hKW^-t 

15 Dy^;:?.?: Kp SUT-PHA 2 (^5) ^^Igtfco 

j; 9 tcLt~a«©m^;i^y7^ ^ KpSUT-PHAli:pSUT^ 
PHA2^»^Lfc„ SiX±(D:^m^XK) . mM^'i=ii7^T ' Vn^VT^Ai^:^^ 
V^X±la— (1) X'^$ti,S 3-t Kndrv^r/W;J7>'iS^*a^bT/j:5 

^±li:{tirci!i7^T • y JiJ^y X'r:*CXAUlt^j (T. lida, et a 
1 Yeast, 14, 1 3 87-1397 (1998)) Ufco 
t^^Lfc^^^^: KSr#A1-5fci^^e:^ Fast .T r a c k"^- Y e a s 
t Transformation Kitgj^CGeno Technol 

25 ogy) ^mmi^fz, yu v=^M^\^t.7!)^^xmi^L, mi^y^-h (O. 6 

7 w/ v%Yeast Nitrogen base without am 

ino acid, 2 w/ ^/ %^^i^=^-:^. 2 4m g / LT'f=^lyMB^. 2 
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4 

±|BORF 2, ORF Si'^^^lyy"^ 1^ • h -f-T'^5|-f S i 5 {^s ^ 
ALKlp (ia^lj#^6s GenBank D00481) 3' T^ittCdr^ 

. ]^^f 5fc*©$ijPSi5*M^j^j^-r6fcie)lC(i, PCRjfe^ffJ^Lfco PGR 

}i9 4°C 1:5^. 5 5°C 2^, 7 2'C 3 1 -!^^ jJ'/W.k i^tr 2 5 0^ 
10 iQMi^X. n^m.^'f-m}i^i^'m\^tCo Jif y ^7— ^tt^Mit (tS^) OExTa 
• q Steffi Ufc, 7^n*-^-^55-«ga?iJ#-^6 ^^M»cLT@a^J#-^l 5 irSB^iJ 
•§•1 6iSr^V^-C^ 5' *ffii6^S a 1 K 3' 5^$S;j5Nd e KDALKl p 

iSSrffiV^T. 5 * *jiS;JSH i n d I I U 3 ' *4g3iSE c o R VOALK 1 t 

■ 

15 ^^ULtz. ;ftiiilfi<JtCORF2tORF3^a^S-t-5-<i^i?— }Cf±pUCl 9{:: 
=^r^>'7^'< • -^/U l^-O^a^^M^ (AR S) (Gen Bank D2 
9 7 5 8) *5ctt>^URA3jtfi^ (Gen Bank D12720) t 
fcpUTU (M. Ohkuma, et al, J. Biol. Chem. , vo 

* 

1. 273, 3948-3953 (1998)) l^'f ^ ^ ' -^/^ h -1^ 

20 <^ADE lit-fS-? (ifl^lJ#-i-2 Is Genebank D00855) ^fflV^T 
s •^ — :fJ-M^^^U T a 3d*feAd e 1 tCggM T'S)^ p UT A 1 

(1112) ^m^Ltc^ pUTAlfi. pUTU Id^^Xh o I ^ffiV^XURA3 

25 pUCNT (WO 9 4/0 3 6 1 3 tCfgS) P v u I K N d e I f--f ht^ 
ALKl p^^-a-L, ^fcpUCNT<Z)H i n d I I Is .S s p l^^ hlCAL 
Kl t^^^LTpUAL 1 (0 6) trmmLtz, i2>c(^pUAL 1 ON d e K 
P s t I if-f hlCORF 2 ^'a^^V^ yy^^ KpUAL-OR F 2 (0 7) <Sr 
«^bfc„ :S;rc. pUAL 1 iSf^^-rSj^^t'lil^^-^SpUCNT-ALKl t 
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(DN deU Hindlllf-^fhtCORF SSrJi^'^L^ $ bt^lALI?:! p Srlg 
-g-rsrirT'v pUAL-ORFS (US) 4f1#^tfc„ 

0^(e:, 7"7;^5:KpUAL-ORF2/i^bEcoT2 2 I ^fflV^Xs ORF 

5 pUTA 1 (DP s t I IJ-'l' h^C^-a-L. pUTA-ORF 2^^^Lfc„ ^ 

p UAL-ORF S^O^b S a 1 I ^^V^TO R F 3 i: ^ tCjigSi^lfeST' 
P^-t?-. T»!£l3:$)5i?-$^-i5'-^-i^fc:^t)tHL, pUTA-ORF 2 
CDS a 1 I f-'/.h^C^-a-LfcT'^;^ 5: KpUTA-ORF 2 3 (|1I9)- Sr^^U 

i 

^g^{^*t=¥^:^X-f ^ • ^/V>^1^CHA 1*^5 (S. Ka w a i , et al 
, Agric. Biol. Chem. . vol. 55, 59- 6 5 (199 
1) ) ^Irffi^LfCo •?t±(c«^Lfcy7^ ^ K^r^Al-SfciiJi^ls F a s t T 
15 rack Yeast Transformation KitsM^G^^^® 
Technology) LfCo V =^ MC\^tc1)>^XlskW\^. ^I3i^ 

U— h (0 . 6 7 w/ V %Yeast Nitrogen base witho' 
ut amino acid. 2 w/ v % — . 2 4mg/L t;^5^v'>' 

20 

iMMMS) -Y^^^T • V Ti^V T ^ :hm.^K.W^^^^t:iP (3HB-co-3 
HH) <D±M 

Kp SUT 5, pSUT-PHAl. p SUT- PHA 2 

25 Jft (1 w/ V %Y east — extra. ct. 2 w/v %B acto — Pep 
ton, 2 w/ v%^/^=i-^) ilr-a^^tfCo jKD ^Tix^Vife^itiatCft 1/ 
4 Y P ( 0 . 2 5 w/ v%Yeast-extract. 0. 5 w/ v % 
. Bacto-Pepton) (0. 7 w/V%KH 2 P0 4s 

1. 3w/v% (NH4) 2HP04> 0. 5w/v% 7°o^=^;^AP-l 
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2 mm^m > 0. 04w/v%Tx^:«^^ 1 p pm^T^y^^:^, l' 

y y V %'^&^mm.m^& (o. iNiiL^f^isw/vroMgso^ • 7H2O, 

0, 6w/v%ZnS04' 7H20. 0. 9w/v%FeS04-7H20 
0. 0 5w/v%Cu SO4 • 5H2 O. 0. 1 w/v%Mn SO4 -6-7 
HgO, lw/v%NaCl) ) 'l^^■^-J>>m^2^N/y%^mMLtcii(D^'^ 

^m.^X.W(Dy])±u—/U:7. hyj^'lOO/i l^lOOml (DM^mt^X-o 

« 

1 2 0 r p m, ^^^mit^ Y P D Jtl^'C 2 4 B#^^, ^ ^/I'ig^T- 7 
^ejtT.fc|fc;^®^^J^^L, p P/jN/uAgr 1 0 0ml MM L— Bfe^WiLX 

« 

#p3ix^c-^^f-:/:T^^!^^.2m.g|c5 0 0 /z 1 o^m- 1^ y —ji^U^ (1 

5:85)^500;zl(^3j5^ p n /l^y^A i:- ^j^;!jn LT^^L, 1 0 OWl 4 

r^{^o. 3 go^iSTK*^ h y e'A-^^^flt. i^fpufc. :itu{cimi ©v? 

ttGLf-'r:i:>-;^&|!{NEUTRA BOND-1 7 2 5 m, ;& 7 A 

« 

I^SO. 25mm, MJ? 0 . 4 m) tr^t,^fc„ «^{4^fi. W« 1 0 

(Di-yy/i- (3) ®5^ir'-h=fc®i 2l;:^i-„ ^fc. ^bfifc^^ti^Tf^tfy 

(DNMRM (JEOL, JNM-EX4 0 0) ^ 1 (Jlf^iif^Blfx D 
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R-8 0 0) ti^Tofc. ^W— ^Jt LXf-VT"/^ (6) (D^^^^miSs Ml 
4 ^Lmi-o 





nut mm 


mm 




3HH^$ 






(g/L) 


(wt%) 


(mol%) 


(1) 




3. 56 


8. 9X10"^^ 




(2) 


PHA1 1* 


3. 65 


1. 9X10"' 




(3) 


PHA2^ 


3. 43 


2. 6X10"^ 


15(GCiR|^) 


(4) 




0. 15 


6. 7X10~* 




(5) 


PHAH* 


0. 19 


1. 4X10"' 




(6) 


PHA2t* 


0. 17 


1. 8 


27(NMR}1!|^) 



5 (3HB-CO-3HH) 5 i i ;45tp;6^o fc„ 

* fc. ^S: 1> r < ffi T^e >6S ^ y -7 - ^5 #:S-r 5 r i: ^ o fc„ 

(lliS^j4) ^^^^x-f • -^/W h-f-aife^^^-^V^fcP (3HB-CO-3 
HH) (D^M 

10 5 Kp UTA 1 , pUTA-ORF 2 3^^i-5=^r^Vx-<i?'- -^^h-. 

-^m.^x.m^iik<D}:o\^i^m\^tco m^mitYNB^m (o. 6 7w/v%y 

east Nitrogenbase without amino acid) 
15 2 w/v%/N°— AJft, ©2 w/v^o-^i/IS. (3)2 w/v%x h7x;(7>'^ ®2w 

^Wl^k.W(Oif]) ±n—/i^^ Yy^ 10 0 n \ ^5 Otd. \ ©Mit^d^Aofc 5 

0 0m l^Qy =7:^^\Z.^U\^X 2 0^^1j^*U> 5 0 OmL©^Ej§*^Atl 
20 1 2 0 r p j#«B#rBl}i 7 2 Btfel i: V^ 5 ^{^1?^^ U^t, b ^ V 
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^(Dife^. yy:^^ KpUTA-ORF 2 3 S:^ALfcmi^x:*S^^-\r'>Jft^ 
5 ->?ftX'J#*Lfc<!: t(c#bttfc'^.^f-:/^:^ti©NMR^^;W' ( J EOL, J NM 

-EX 4 0 0) .(D^s^^^^2, mi SlC^f, 



10 (3HB-CO-3HH) ;6S:tET'# -5 ^ t ;5^t>>6>ofc„ 



■ 

15 X ^M-t ^ :i t a^-^m t fj: ^ tc. 




-^^y^ 10.3 + + 

-rhy'fy^^ 4..4 + 

^^f^7^;&:^ 3.6 + 
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1. mmc^ ^;^x/u<D-a-^icii-§-i-5^*iS^^d>b/£5jtfe^^!i.;& 



2. TKU^^^x/^ft, Tia-^S; (1) T'^^ttS 3-t KPdriXT/V';*^' 



R 
I 

HO-CH- 



C-C 
H2 0 



-OH 



(1) 



10 



15 



3.. TKy^;^^;^!. Tia^ (2) 3 - t Kn^ViS^tTIB^ ( 

/UP (3HB-CO-3HH) -C*i)5fil*J® 1 ^fcft 2|BS©?^Kite^fl!:, 



CH3 
I 

HO-CH-C— C-OH 
H2 O . 



(2) 



HO-CH-C-C-OH 
H2 O 



(3) 
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TP-, TjN/ViJ?— '.'i^^TP, Tt^/u^r:^:^ y^m, ^^'1'7;^- t'^TJS. ^-y-yb 

* 

10 ^ZM, »^=¥TJ1, p K;^2Kyr'f t3Kh/i^7ji, f- ;!7 p >r "fe JS , 

rm, -f^—yy^^ym. -yy-fyy]^yn^}):tym. i/Vi-ytm-r^^ym, 

±ym, yTi^]}y'i:t:^yym. ^^tKp J^P-r-fir j^^, yyj^ 

p/^°dr7^§TJSi, yy-yr jry-^jyWk, yT V ^-r h^^±ym. yTV^^ 

a 

« 

5. mm^^^^^T • y 5i<y x^';*T'fc^i»^si~4©v^-ftu/i> i«iciB 

25 

ft 

7. sKy ^;^7^/K0'a'^{cM4-t^B$^ii'e^^m;t'-fey hzi^ mm^x^m^ir 
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.15 

* 

7 xfi 1 1 \^mm(ofm^^W: 

20 ^ 7 X« 1 1 (-iam<^?i^Kfe^fls:o 

^(Aeromonas caviae) S 5fe©it'fe^-X*& Sf|:^S 1 ~ 1 3 

25 

5|5C0PHA•a•Afei^mit^i^^ PHA^^fe^mite^*iJ:0« (R) i^^M 

6t)J^/^^uC o At K7t?-ifit'e^"C-fc'5it*JSl~l 3 \LU1^(Dj^m^^W^o 
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16. fiiapHA-a-^i^ii^it'fe^{i@a^j#-§-3ic*-r:tessa?ijd^e>?'ii3. (r 

■ 

5 17. m-^m 1 ~ 1 6 mm<D\^^-r.^^^ i m\^mw.(Dmwu^n^t:m^^n< y ^r. 

18. it^iit-i-CTG(^ii??fc< i: t lOTjS. TTA, TTG> CTT> CTC. 

15 

2 0. m^lEffl®^5T^P^:^;^ • tf^ (Aeromonas cavia. 

2 1. • =¥^l^^*5feCDiF^jifi^-;i^PHA-a>fifei^^iie^Xt± 

20 (R) ^|s#^6<]3iyxr/«^C oAt K7t?— ^Jte^-Cfc5SiS3jt^2 OfC|El^(D7K 

y ^ X /KD -a- fife K -§^f 5 itfe^o 

2 2. Buia p H A#^^*iie^d5|a^ij§-^ 3 ic.T^i-sssa^j^s^ hta^ ft 

25 

2 3. ItilB (R) W-Wm^3L/ 4 juc oA\i]^y^~'^^ikB^t^Mn^^4\z. 
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12 
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HIS 




114 



XPR2 

tenoinater 



jBaiuHI 




ALK3 promorter 



« 
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05 • 




pUALl 
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pUAL-0RF3 



wo 01/88144 



PCT/JPOl/04158 



5/11 



09 



Sail 
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- 0 
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2.887 



- 4 
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2.436 



0.(MO 



1.217 



/ 



0.D15 



-0.008' 
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0 030 
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\ 
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<110> mnit^T.mWi^^^ KANAKA CORPORATION 

<130> t-618 

<160> 21 

<210> 1 
<211> 1785 
<212> DNA 

<213> Aeromonas caviae 

<220> 
<221> CDS 
<222> 1..1785 

<400> 1 

atg age caa cca tct tat ggc ccg ctg ttc gag gcc ctg gcc'cac tac 48 

aat gac aag ctg ctg gcc atg gcc aag gcc cag aca gag cgc acc gcc 96 

cag gcg ctg ctg cag acc aat ctg gac gat ctg ggc cag gtg ctg gag 144 

cag ggc age cag caa ccc tgg cag ctg ate cag gcc cag atg aac tgg 192 

tgg cag gat cag etc aag ctg atg cag cac acc ctg etc aaa age gca 240 

ggc cag ccg age gag ccg gtg ate acc ccg gag cgc age gat cgc cgc 288 

ttc aag gcc gag gcc tgg age gaa caa ccc ate tat gac tac etc aag 336 

cag tec tac ctg etc acc gcc agg cac ctg ctg gee teg gtg gat gcc 384 

ctg gag ggc gtc ccc cag aag age egg gag egg ctg egt ttc ttc acc 432 

cgc cag tac gtc aac gcc atg gee ccc age aac ttc ctg gee acc aac 480 

ccc gag ctg etc aag ctg acc ctg gag tec gac ggc cag aac ctg gtg 528 
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cgc gga ctg gcc etc ttg gcc gag gat ctg gag cgc age gcc gat cag 576 
etc aac ate cgc ctg ace gac gaa tec gcc ttc gag etc ggg egg gat - 624 
ctg gcc ctg ace ccg ggc egg gtg gtg cag cgc ace gag etc tat gag 672 
etc att cag tac age ccg act acc gag acg gtg ggc aag aca ect gtg 720 
ctg ata gtg ccg cce ttc ate aac aag tac tac ate atg gac atg egg 768 
cec cag aac tec ctg gtc gcc tgg ctg gtc gcc cag ggc cag acg gta 816 

m 

. ttc atg ate tec tgg cgc aac ccg ggc gtg gcc cag gcc caa ate gat 864 
etc gac gac tac gtg gtg gat ggc gtc ate gee gee ctg gac ggc gtg 912 * 
gag gcg gcc acc ggc gag egg gag gtg cac ggc ate ggc tac tgc ate 960 * 
ggc ggc ace gee ctg teg etc gcc atg ggc tgg ctg gcg gcg egg cgc 1008 
cag aag cag egg gtg cgc ace gcc acc ctg ttc act acc ctg ctg gac 1056 ' 
ttc tec cag cec ggg gag ctt ggc ate ttc ate cac gag cec ate ata 1104 
gcg gcg etc gag gcg caa aat gag gcc aag ggc ate atg gac ggg cgc 1152 
cag ctg gcg gtc tec ttc age ctg ctg egg gag aac age etc tac tgg 1200 
aac tac tac ate gac age tac etc aag ggt cag age ccg gtg gee ttc 1248 
gat ctg ctg cac tgg aac age gac age acc aat gtg gcg ggc aag acc 1296 
cac aac age ctg ctg cgc cgt etc tac ctg gag aac cag ctg gtg aag 1344 
ggg gag etc aag ate cgc aac acc cgc ate gat etc ggc aag gtg aag 1392 
acc ect gtg ctg ctg gtg teg gcg gtg gac gat cac ate gee etc tgg 1440 
cag ggc acc tgg cag ggc atg aag ctg ttt ggc ggg gag cag cgc ttc 1448 
etc ctg gcg gag tec ggc cac ate gcc ggc ate ate aac ccg ccg gcc 1536 
gcc aac aag tac ggc ttc tgg cac aac ggg gcc gag gcc gag age ccg 1584 
gag age tgg ctg gca ggg gcg acg cac cag ggc ggc tec tgg tgg cce 1632 
gag atg atg ggc ttt ate cag aac cgt gac gaa ggg tea gag cce gtc 1680 
cce gcg egg gtc ccg gag gaa ggg ctg gcc cec gee cec ggc cac tat 1728 
gtc aag gtg egg etc aac cce gtg ttt gee tgc cea aca gag gag gac 1776 
gcc gca tga 1785 



1 
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<210> 2 
<211> 405 
<212> DNA 

<213> Aeromonas caviae 

» 

<220> 
<221> CDS 
<222> 1..402 

* 

<400> 2 

atg age gca caa tec ctg gaa gta gge cag aag gee cgt etc age aag 48 
egg ttc ggg gcg gcg gag gta gee gee ttc gee gcg etc teg gag gac 96 
tte aac ccc ctg cac ctg gac ccg gee ttc gcc gcc acc acg gcg ttc 144 
gag egg ccc ata gtc cac gge atg ctg etc gcc age etc tte tec ggg 192 
ctg ctg gge cag .cag ttg ccg gge aag ggg age ate tat ctg ggt caa 240 
age etc age ttc aag ctg ccg gtc ttt gtc ggg gac gag gtg acg gee 288 
gag gtg gag gtg acc gcc ctt cge gag gac aag ccc ate gee acc ctg 336 
acc ace cge ate ttc acc caa gge gge gcc etc gcc gtg acg ggg gaa 384 
gcc gtg gtc aag ctg cot taa 405 

<210>3 

<211>1785 

<212>DNA 

* 

<213>Artificial Sequence 

<220> 
<221>CDS 
<222>1. . 1785 
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<400>3 

atg tct caa cca tct tat ggt cca ttg ttc gaa get ttg get eat tac 48 
aat gat aaa ttg ttg get atg get aaa get caa ace "gaa aga act get 96 
eaa gee ttg ttg caa act aac ttg gat .gat ttg ggt caa gtt ttg gaa 144 
caa ggt tct caa caa cca tgg caa ttg att caa get caa atg aat tgg 192 
tgg caa gat caa tta aaa ttg atg caa * cac act ttg tta aaa tct get 240 
ggt caa cca tct gaa cca gtt att act cca gaa aga tct gat aga aga 288 
ttt aaa get gaa get tgg tct gaa caa cca att tat gat tac tta aaa 336 
caa tec tat ttg tta act get aga eat ttg ttg get tct gtt gat get 384 
ttg gaa ggt gte cca caa aaa tct aga gaa aga ttg aga ttc ttt act 432 
aga eaa tac gte aac get atg get cca tct aat ttc ttg get act aac 480 
cca gaa ttg tta aaa ttg act ttg gaa tee gat ggt caa aat ttg gtt 528 
aga ggt ttg get tta ttg get gaa gat ttg gaa aga tct get gat caa 576 
tta aac att aga ttg act gat gaa tec get ttt gaa tta ggt aga gat 624 

i 

ttg get ttg act cca ggt aga gtt gtt caa aga act gaa tta tat gaa 672 
tta att caa tac tet cca act act gaa ace gtt ggt aaa ace cca gtt 720 
ttg ate gtt cca cca ttc att aat aaa tat tac att . atg gat atg aga 768 
cca caa aac tec ttg gte get tgg ttg gte get caa ggt caa acc gtt 816 
ttc atg att tee tgg aga aac cca ggt gtt get caa get eaa att gat 864 
tta gat gat tat gtt gtt gat ggt gte att get get ttg gat ggt gtt 912 
gaa gcc get act ggt gaa aga gaa gtt cac ggt att ggt tac tgt att 960 
ggt ggt acc get ttg tct tta get atg ggt tgg ttg gee gee aga aga 1008 
caa aaa caa aga gtt aga act get act ttg ttt act act ttg ttg gat 1056 
ttc tec caa cca ggt gaa ttg ggt att ttt att eat gaa cca att ate 1104 
gcc gcc tta gaa gcc caa aat gaa get aaa ggt att atg gat ggt aga 1152 
caa ttg gcc gte tec ttc tct ttg ttg aga gaa aac tct tta tat tgg 1200 
aat tac tat att gat tct tac tta aaa ggt caa tct cca gtt get ttt 1248 
gat ttg ttg cac tgg aac tct gat tct act aat gtt gcc ggt aaa act 1296 
cat aac tct ttg ttg aga aga tta tat ttg gaa aat caa ttg gtt aaa 1344 
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ggt gaa tta aaa att aga aac act aga att gat tta ggt aaa gtt aaa 1392 
act cca gtt ttg ttg gtt tct gcc gtt gat gat cac att get tta tgg 1440 
caa ggt acc tgg caa ggt atg aaa ttg ttc ggt ggt gaa caa aga ttt 1488 
tta ttg gcc gaa tec ggt cat att get ggt att att aat cca cca get 1536 
get aac aaa tac ggt ttc tgg cac aat ggt get gaa get gaa tct cca 1584 
gaa tct tgg ttg get ggt gcc acc cat caa ggt ggt tec tgg tgg cca 1632 
gaa atg atg ggt ttt att caa aac aga gat gaa ggt tct gaa cca gtc 1680 
cca gee aga gtc cca gaa gaa ggt ttg get cca get cca ggt cac tat 172S 
gtc aaa gtt aga tta aac cca gtt ttc get tgt cca acc gaa gaa gat 1776 
get get taa 1785 

<210>4 
<211>405 

* ■ 

<212>DNA 

<213>Artificial Sequence 

<220> 

<221>CDS 

<222>1..405 

<400> 4 

atg tct get caa tec ttg gaa gtt ggt caa aaa get aga tta tct aaa 48 
aga ttc ggt gcc gcc gaa gtt get get ttt get gcc tta tct gaa gat 96 
ttc aac cca ttg cac ttg gat cca get ttt get get act ace gee ttc 144 
gaa aga cca ate gtc cat ggt atg ttg tta get tct tta ttt tec ggt 192 
ttg ttg ggt caa caa ttg cca ggt aaa ggt tct att tat ttg ggt caa 240 
tct tta tct ttc aaa ttg cca gtc ttt gtc ggt gat gaa gtt acc get 288 

ff 

gaa gtt gaa gtt act get ttg aga gaa gat aaa cca att get act ttg 336 
act act aga att ttc act caa ggt ggt get tta get gtt acc ggt gaa 384 
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get gtt gtc aaa ttg cca taa 40S 



<210> 5 
<211> 1036 

* 

<212> DNA 

<213> Yarrowia lipolytica 



<220> 

<223> promoter ALK3p 



<400> 5 

ctgcagcggc gagaccggtt ctgggccgac tacgacgtgc ctggagggac gctccgggag 60 

aatctctttg gacgggccaa gatcttcccc gaccaccctg ccggacagta caagtgggaa 120 

gagggggagt ttcccttgac caagagtgac aagagtgaga acggcaatgg agtcaatgga 180 

gatgagcccg ctactaagaa acaaaaaatc tgaacaagag ccggttttag tacgatacaa 240 

gagccggtac gtggacatgc agctgctttt cgaacatgaa. gggagcacga ccccacgtat 300 

• ■ * 

cagtattatg caagggacca gaagtggcct cggcaaaaga ttggcctcgg tcaacaaaag 360 

gtcatcatat ccgtctccgc atccgtctgt acgtgaatta tgttacttgt atctttactg 420 

tactggtttg gagctacgtc gccaactaat gccaaccagt cctgtggtgt gtctataggt 480 

atgtaataca agtacgagta aatgtattgt actggtgcag cacagtagat gacggagacg 540 

* 

atgaatcggt caccacccac aaacattgcc tccaaacacc gttatattgt cttactgtcg 600 

tggctgagac agactcctcg gggccttgta agagggggaa tgtgtgagac agatgcccac 660 

aagtgaccat gcattttgtg gggcaggaga aaaaccaatg tttgtgggga tagaacccat 720 

caaatgaatc taaatgaact ctcccaaaat gaaccactct cttcctccaa tcaaagccct 780 

gcgaaatgtc ctccgtctgt ttctcggacc cttagccgta cgacgccata ttacgatagc 840 

ccgccacctt aatgcgttta acttgcatgc atgcgtctgc atacagctgc atctgtcata 900 

tatgcaccat ttccccacac aactgaagtt tatatatata tactgtaagg actcctgaag 960 

tggcacgaac acacctgatc acagcaacat tacagtacac tactctgctc gtattttaca 1020 
atactggacg aaaatg 1036 
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<210>6 

<211>1017 

<212>DNA 

<213>Candida maltosa 
<220> 

t ■ 

<223>promoter ALKlp 
<400>6 

atgcatgaac aggatttaat cccaagaaaa aagtctattt tctattttca caaggaaact 60 
ggaaaaacct ttttgtgttt tgaagtagct ccgtaataac ctgtaaaaaa ataaattttg 120 
aagatttgac ttgctgatga aaatgctatc agtgtagctc tagacttgat actagactat 180 
gatggcaaca catggtggtc aacgtgcaag acatcaccca atgagaagac tgctaaccag 240 
aaaaaaaagg ggacaaaaga aaaactcgag agaaaaagtc aaattggtgt aaaattggct 300 
atttttggta ctttcctaat ggggaaatta attgtttaaa attccagttt ttccagagtt 360 
aagatttcga ccaattattt ttaatccata tgatcttcat cattatcaac ttgtgaaaaa 420 
taataatcga ggtacgttta atacgagata ttagtctacg gctatgaatg ttggatatac 480 
ttcattgacg atcagaagct tgattggtta ttcaggtgca tgtgtggata taaacccaac 540 
aaattatcta gcaactgtgc cttccccaca ttggtcaaag aaaccctaaa gcaaattaaa 600 
atctggataa ataaatcatt catttcacat tttccggtta gtataaggtt ttttaaattt 660 
ttttttacag tttagccctt tcaattacca aatacggtaa caatgtgctt tgtaacatgc 720 
aggggatttt ctccgttgct gttttctcca catgctttta atgtgtaata aattaaaaaa 780 
attacaaaga aaaaccggca . tataagcatc ggagtttaca ttgttaacta actgcaaaat 840 
ggcgatgttt caaatcaaca aaatttaaaa aaaccccaaa aaaaaagtat catataaatt 900 ' 
aaactcaaaa tccttttgat tgcataaaat ttttaaatct cttctttttt ttctttttta 960 
ctttcttatc tattctattc tttttttata tatctaattc atttataaca tctggtc 1017 

<210>7 
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<211>218 
<212>DNA 

<213>Candida maltosa 
<220> 

<223>terrainater ALKlt 
<400>7 

atagatggat ttttcttttt tatgtgtatt tccggttaat aaatgtttaa attttttttt 60 
taataaaaat atttgtagtt atttatatgc aaaaaaaaaa aatattcaaa gcaatcttcc 120 
tttctttctt tatctttccc ccatgctaag gtctaaaaca ccacaactta aaacccaact 180 
taaccgtata atactaagat caatctccaa agatgcat 218 

<210> 8 
<211> 32 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer 
<400> 8 

gctctagact gcagcggcga gaccggttct gg . 32 

* 

<210> 9 
<211> 35 
<212> DNA 

ft 

<213> Artificial Sequence 
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<220> 

<223>. primer " 
<400> 9 

ggacacatat gcgtccagta ttgtaaaata cgagc 35 

<210> 10 

<211> 33 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 

* 

<400> 10 

tccccgcggc tgcagcggcg agaccggttc tgg 33 
<210> 11 

<2n> 31 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

■ 

<400> 11 

ggacacatat gagccaacca tcttatggcc c 31 

ft 

<210> 12 
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<211> 26 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<400> 12 

cccagatcgt ccagattggt ctgcag 

<210> 13 
<211> 31 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 



<400> 13 

ggacacatat gagcgcacaa tccctggaag t 31 

<210> 14 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
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<400> 14 

ggggtacctt aaggcagctt gaccacggc 

<210>15 
<211>46 
<212>DNA 

<213>Artificial Sequence 
<220> 

<223>primer 
<400>15 

tttttcagct ggagctcgtc gacatgcatg aacaggattt aatccc 

<210>16 
<211>39 
<212>DNA 

<213>Artif icial Sequence 
<220> 

<223>primer 

« 

<400>16 

ccggaattcc atatgcagat gttataaatg aattagata 

<210>17 
<211>32 
<212>DNA 

<213>Artificial Sequence 
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<220> 

<223>primer 



<400>17 



cggaagctta tagatggatt tttctttttt at 



32 



<210>18 
<211>45 
<212>DNA 



<213>Artif icial Sequence 



<220> 

<223>primer 



<400>18 

tttttgatatc gagctcgtcg acatgcatct ttggagattg atctt 45 

<210> 19 
<211> 5804 
<212> DNA 

<213> E.coli, Yarrowia lipolytica 
<220> 

<223> plasmid pSUT5 
<400> 19 

aggccattct cgttactgcc aaaacaccac ggtaatcggc cagacaccat ggacgagtat 60 
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ctgtctgact cgtcattgcc gcctttggag tacgactcca actatgagtg tgcttggatc 120 
actttgacga tacattcttc gttggaggct gtgggtctga cagctgcgtt ttcggcgcgg 180 

ttggccgaca acaatatcag ctgcaacgtc attgctggct ttcatcatga tcacattttt 240 

gtcggcaaag gcgacgccca gagagccatt gacgttcttt ctaatttgga ccgatagccg 300 

tatagtccag tctatctata agttcaacta actcgtaact attaccataa catatacttc 360 

actgccccag ataaggttcc gataaaaagt tctgcagact aaatttattt cagtctcctc 420 

ttcaccacca aaatgccctc ctacgaagct cgagctaacg tccacaagtc cgcctttgcc 480 

gctcgagtgc tcaagctcgt ggcagccaag aaaaccaacc tgtgtgcttc tctggatgtt 540 
accaccacca aggagctcat tgagcttgcc gataaggtcg gaccttatgt gtgcatgatc 600 
aagacccata tcgacatcat tgacgacttc acctacgccg gcactgtgct ccccctcaag 660 

gaacttgctc ttaagcacgg tttcttcctg ttcgaggaca gaaagttcgc agatattggc 720 

aacactgtca agcaccagta caagaacggt gtctaccgaa tcgccgagtg gtccgatatc 780 
accaacgccc acggtgtacc cggaaccgga atcattgctg gcctgcgagc tggtgccgag 840 
gaaactgtct ctgaacagaa gaaggaggac gtctctgact acgagaactc ccagtacaag 900 
gagttcctgg tcccctctcc caacgagaag ctggccagag gtctgctcat gctggccgag 960 

ctgtcttgca agggctctct ggccactggc gagtactcca agcagaccat tgagcttgcc 1020 

cgatccgacc ccgagtttgt ggttggcttc attgcccaga accgacctaa gggcgactct 1080 

gaggactggc ttattctgac ccccggggtg ggtcttgacg acaagggaga cgctctcgga 1140 

cagcagtacc gaactgttga ggatgtcatg tctaccggaa cggatatcat aattgtcggc 1200 
cgaggtctgt acggccagaa ccgagatcct attgaggagg ccaagcgata ccagaaggct 1260 

ggctgggagg cttaccagaa gattaactgt tagaggttag actatggata tgtcatttaa 1320 

ctgtgtatat agagagcgtg caagtatgga gcgcttgttc agcttgtatg atggtcagac- 1380 

gacctgtctg atcgagtatg tatgatactg cacaacctgt gtatccgcat gatctgtcca 1440 
atggggcatg ttgttgtgtt tctcgatacg gagatgctgg gtacaagtag ctaatacgat 1500 

tgaactactt atacttatat gaggcttgaa gaaagctgac ttgtgtatga Qttattctca 1560 

actacatccc cagtcacaat accaccactg cactaccact acaccaaaac catgatcaaa 1620 
ccacccatgg acttcctgga ggcagaagaa cttgttatgg aaaagctcaa gagagagaag 1680 
ccaagatact atcaagacat gtgtcgcaac ttcaaggagg accaagctct gtacaccgag 1740 

aaacaggcta gctcgtcgtg ttcaggaact gttcgatggt tcggagagag tcgccgccca 1800 
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gaacatacgc , gcaccgatgt cagcagacag ccttattaca agtatattca agcaagtata 1860 
tccgtagggt gcgggtgatt tggatctaag gttcgtactc aacactcacg agcagcttgc. 1920 
ctatgttaca tccttttatc agacataaca taattggagt ttacttacac acggggtgta 1980 
cctgtatgag caccacctac aattgtagca ctggtacttg tacaaagaat ttattcgtac 2040 
* gaatcacagg gacggccgcc ctcaccgaac cagcgaatac ctcagcggtc ccctgcagtg 2100 
actcaacaaa gcgatatgaa catcttgcga tggtatcctg ctgatagttt ttactgtaca 2160 
aacacctgtg tagctccttc tagcattttt aagttattca cacctcaagg ggagggataa 2220 
attaaataaa ttccaaaagc gaagatcgag aaactaaatt aaaattccaa aaacgaagtt 2280 

9 

ggaacacaac cccccgaaaa aaaacaacaa acaaaaaacc caacaaaata aacaaaaaca 2340 
aaataaatat ataactacca gtatctgact aaaagttcaa atactcgtac ttacaacaaa 2400 
tagaaatgag ccggccaaaa ttctgcagaa aaaaatttca aacaagtact ggtataatta 2460 
aattaaaaaa cacatcaaag tatcataacg ttagttattt tattttattt aataaaagaa 2520 . 

aacaacaaga tgggctcaaa actttcaact tatacgatac ataccaaata acaatttagt 2580 
atttatctaa gtgcttttcg tagataatgg aatacaaatg gatatccaga gtatacacat 2640 
ggatagtata cactgacacg acaattctgt atctctttat gttaactact gtgaggcatt 2700 
aaatagagct tgatatataa aatgttacat ttcacagtct gaacttttgc agattaccta 2760 
atttggtaag atattaatta tgaactgaaa gttgatggca tccctaaatt tgatgaaaga 2820 
tgaaattgta aatgaggtgg taaaagagpt acagtcgttt tgttttgaga taccatcatc 2880 
tctaacgaaa tatctattaa aaatctcagt gtgatcatga gtcattgcca tcctggaaaa 2940 
tgtcatcatg gctgatattt ctaactgttt acttgagata aatatatatt tacaagaact 3000 
tcccttgaaa ttaatttaga tataaaatgt ttgcgggcaa gttactacga ggaataaatt 3060 

« 

atatctgttg actagaagtt atgaacattc agtatatatg cacatataat aaccaacttc 3120 
ggccctttcg tctcgcgcgt ttcggtgatg acggtgaaaa cctctgacac atgcagctcc 3180 
cggagacggt cacagcttgt ctgtaagcgg atgccgggag cagacaagcc cgtcagggcg 3240 
cgtcagcggg tgttggcggg tgtcggggct ggcttaacta tgcggcatca gagcagattg 3300 
tactgagagt gcaccatacg cgcgctatag ggcgaattgg agctccaccg cggtggcggc 3360 
cgctctagaa ctagtggatc ccccgggctg caggaattcg atatcaagct tatcgatacc 3420 
gtcgacctcg agggggggcc cggtacccag cttttgtccc tgcgcgctat gcggtgtgaa 3480 
ataccgcaca gatgcgtaag gagaaaatac cgcatcaggc gctgcattaa tgaatcggcc 3540 
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aacgcgcggg gagaggcggt ttgcgtattg ggcgctcttc ctaggcaatt aacagatagt 3600 

ttgccggtga taattctctt aacctcccac actcctttga cataacgatt tatgtaacga 3660 
aactgaaatt tgaccagata ttgttgtaaa tagaaaatct ggcttgtagg tggcaaaatc 3720 
ccgtctttgt tcatcaattc cctctgtgac tactcgtcat ccctttatgt tcgactgtcg 3780 
tatttcttat tttccataca tatgcaagtg agatgcccgt gtcctcctcg ctcactgact 3840 
cgctgcgctc ggtcgttcgg ctgcggcgag cggtatcagc tcactcaaag gcggtaatac 3900 
ggttatccac agaatcaggg gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa 3960 
aggccaggaa ccgtaaaaag gccgcgttgc tggcgttttt ccataggctc cgcccccctg 4020 
acgagcatca.caaaaatcga cgctcaagtc agaggtggcg aaacccgaca ggactataaa 4080 
gataccaggc gtttccccct ggaagctccc tcgtgcgctc tcctgttccg accctgccgc 4140 
ttaccggata cctgtccgcc tttctccctt cgggaagcgt ggcgctttct caatgctcac 4200 
gctgtaggta tctcagttcg gtgtaggtcg ttcgctccaa gctgggctgt gtgcacgaac 4260 
cccccgttca gcccgaccgc tgcgccttat ccggtaacta tcgtcttgag tccaacccgg 4320 
taagacacga cttatcgcca ctggcagcag ccactggtaa caggattagc agagcgaggt 4380 
atgtaggcgg tgctacagag ttcttgaagt ggtggcctaa ctacggctac actagaagga 4440 
cagtatttgg tatctgcgct ctgctgaagc cagttacctt cggaaaaaga gttggtagct 4500 
cttgatccgg caaacaaacc accgctggta gcggtggttt ttttgtttgc aagcagcaga 4560 
ttacgcgcag aaaaaaagga tctcaagaag atcctttgat cttttctacg gggtctgacg 4620 
ctcagtggaa cgaaaactca cgttaaggga ttttggtcat gagattatca aaaaggatct 4680 
tcacctagat ccttttaaat taaaaatgaa gttttaaatc aatctaaagt atatatgagt 4740 
aaacttggtc tgacagttac caatgcttaa tcagtgaggc acctatctca gcgatctgtc 4800 
tatttcgttc atccatagtt gcctgactcc ccgtcgtgta gataactacg atacgggagg 4860 
gcttaccatc tggccccagt gctgcaatga taccgcgaga cccacgctca ccggctccag 4920 
atttatcagc aataaaccag ccagccggaa gggccgagcg cagaagtggt cctgcaactt 4980 
tatccgcctc catccagtct attaattgtt gccgggaagc tagagtaagt agttcgccag 5040 
ttaatagttt gcgcaacgtt gttgccattg ctacaggcat cgtggtgtca cgctcgtcgt 5100 
ttggtatggc ttcattcagc tccggttccc aacgatcaag gcgagttaca tgatccccca 5160 
tgttgtgcaa aaaagcggtt agctccttcg gtcctccgat cgttgtcaga agtaagttgg 5220 
ccgcagtgtt atcactcatg gttatggcag cactgcataa ttctcttact gtcatgccat 5280 
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ccgtaagatg cttttctgtg actggtgagt actcaaccaa gtcattctga gaatagtgta 5340 
tgcggcgacc gagttgctct tgcccggcgt caatacggga taataccgcg ccacatagca 5400 
gaactttaaa agtgctcatc attggaaaac gttcttcggg gcgadaactc tcaaggatct 5460 
taccgctgtt gagatccagt tcgatgtaac ccactcgtgc acccaactga tcttcagcat 5520 
cttttacttt caccagcgtt tctgggtgag caaaaacagg aaggcaaaat gccgcaaaaa 5580 
agggaataag ggcgacacgg aaatgttgaa tactcatact cttccttttt caatattatt 5640 

« 

gaagcattta tcagggttat tgtctcatga gcggatacat atttgaatgt atttagaaaa 5700 

■ » 

ataaacaaat aggggttccg cgcacatttc cccgaaaagt gccacctgac gtctaagaaa 5760 
ccattattat catgacatta acctataaaa ataggcgtat cacg 5804 

<210> 20 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> linker DNA 
<400> 20 

tactctagag 10 

<210>21 
<21I>1820 

<212>DNA 

<213>Candida maltosa 

<220> 
<221>CDS 
<222>538. . 1413 
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<223>Adel 
<400>21 

gatcccottc ttcaaacctt taaatgacat tgtttcgttt ctctatgttt ggtatcggtt 60 
cttcttcttc ttcaaaaaaa aggggggcac tattcaaaaa aaaatattat aacagtatga 120 . 
tttttttccc tctcccgtcg attgaggttt tttttttctc tttcgtcttg gtcttttgct 180 
tttcactcca aaaatggaaa cacgcgcggc tcaactcgaa atccgtgatc aaaaaaataa 240 
aggctgtgag tttcgagcca ataattatga attagtggta ttttttttaa agataaataa 300 
tcaagaatcg cattagggag acgaatatgc gttattcaaa taaaaagaca attcttttag 360 
ggtagcattt cccttcaagt tcatcccaca tgtacattaa tgtcaatgat gtcgcagaag 420 
ttaaattagc agaagaaaaa aaaaatgtga attactccga gtcaactctt ctttctcttc 480 
ttctttttct tctttatcac cataatcacc accaccacca ccaccaccag ctcccagatg 540 
acttcaacta acttagaagg aactttccca ttgattgcca aaggtaaagt cagagatatt 600 
taccaagttg acgacaacac tcttttattc gttgctactg atagaatttc cgcatacgat 660 
gtgattatgt ctaatggtat cccaaataaa ggtaaaatct taaccaaatt gtctgaattc 720 
tggtttgatt tcttgccaat tgaaaaccat ttaatcaaag gagacatttt ccaaaaatat 780 
cctcaactag aaccatatag aaaccaattg gaaggcagat ccttacttgt tagaaaattg 840 
aaattgatcc ctcttgaagt tattgttaga. ggttacatca ccggttccgg ctggaaagaa 900 
taccaaaaat ctaaaaccgt ccacggtatt cctattggtg atgtggttga atcacaacaa 960 
atcactccta tcttcacccc atccactaaa gcagaacaag gtgaacatga tgaaaatatc 1020 
accaaagaac aagctgacaa gattgttgga aaagaattat gtgatagaat tgaaaaaatt 1080 
gctattgatt tgtacaccaa agccagagat tacgctgcca ctaaaggaat tattatcgct 1140 
gatactaaat ttgaatttgg tttagatggt gacaacatcg ttcttgttga cgaagtttta 1200 
actccagatt cttccagatt ctggaatgct gctaaatacg aagttggtaa atctcaagac 1260 
tcttacgata aacaattttt gagagattgg ttaacttcta atggtgttgc tggtaaagat 1320 
ggtgttgcta tgcctgaaga cattgtcact gaaaccaaga gcaaatacgt tgaagcttac 1380 
gaaaatttaa ctggtgacaa atggcaagaa taaattaagg atatctatta ttaaagcttt 1440 
ctatttatcc caaactttcg tagtattttc tgacatgttc agatgttttt actttatctt 1500 
tcctgaaatt tttgatttct aaccgactct tgcatgtagc tcttgataat gcaacatatg 1560 
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cttgaccatt agcaaaactt ctacctaaat cstattttgac tctgtccaaa gtttgacctt 1620 
gagctttgtg gatcgacatc gcccacgaca agatcatttg gtttgttttt atggtgggtt 1680 
attggcactt ggtgcaactg atggtttaac tttggaagag gctaagaaat tgaagacttg 1740 

ft 

gaatgaagaa cgtgcatctg atttcaaatt gggtgaagaa ttgacttata cttgttataa 1800 
aatgtatcat gatgttgatc 1820 
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